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- -AN ATTACHMENT ELEMENT AND A 
MATCHING CYLINDER END CAP FOR . 
A FLUID OPERATED POWER CYLINDER- - 

[0001] The invention relates to an attachment element for 
selectively bearing a fluid operated power cylinder and 
furthermore to a cylinder end cap matching such an 
attachment element . 

[0002] Fluid operated power cylinders comprise a^cylinder 
space to be subjected to pneumatic. .or. hydraulic pressure, 
in which a piston slides having a piston rod arranged 
thereon. The cylinder housing is in most cases a cylinder 
barrel and two terminal cylinder end caps secured to it. 
During use the power cylinder is rigidly or pivotally borne 
on its housing. 

[0003] For the attachment and bearing of such fluid 
operated power cylinders basically three different types of 
attachment are more particularly suitable. In the case of 
a so-called foot attachment the cylinder is fixed with a 
lateral orientation at both end regions. In the case of a 
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so-called pivotal attachment there is a bearing means only 
at one end so that pivoting is possible about an axis 
extending athwart the thrust direction of the cylinder. In 
the case of the so-called flange attachment the cylinder is 
attached at the back and/or at the front with an axial 
orientation. In the case of the foot and the flange 
attachment the cylinder is rigidly mounted, whereas in the 
case of the pivotal mode of attachment it is able to be 
moved pivotally. 

[0004] All three different types of attachment have so 
far required different attachment means. The attachment 
means may be an integral part of the cylinder housing 
and/or able to be connected with same or, respectively, be 
able to be connected on same. A disadvantage is the lack 
of general applicability of the attachment means, which 
dependent on the type of attachment -may partly be extremely 
different in structure. 

[0005] One object of the present invention is to provide 
a widely applicable possibility of attachment for a power, 
cylinder, which selectively offers various different types 
of attachment . 

[0006] This object is to be achieved using an attachment 
element for selectively offering pivotal and/or fixed 
mounting of a power cylinder, comprising a base region 
having attachment means for its attachment on a support 
structure and from which two attachment arms extend 
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opposite each other with a distance between them, the 
attachment arms being provided with bearing means for a 
pivotal bearing engagement on oppositely placed sides of 
the outer periphery of the power cylinder and the base 
section is designed with bearing means for any additional 
terminal interlocking bearing engagement with the power 
cylinder as may be required. 

[0007] Furthermore the object of the invention is to be 
achieved by a cylinder end cap of a power cylinder, said 
end cap being designed to function as a bearing on such an 
attachment element, comprising first bearing means on 
oppositely placed sides of the outer periphery of the 
cylinder end cap and an axial through hole, said hole being 
prepared for the selective bearing of a piston rod or 
receiving a plug, and which opens in a centering projection 
on an outer terminal side of the cylinder end cap, the 
first bearing means having second bearing means, for 
connection with attachment arms of the attachment element, 
and the centering projection having third bearing means for 
connection with the base region of the attachment element . 

[0008] An attachment element in accordance with the 
invention for selectively offering pivotal and/or fixed 
mounting of a power cylinder has a base region with 
attachment means for stationary attachment and, arranged 
thereon, attachment arms for bearing the power cylinder at 
both sides at the outer periphery thereof. Moreover, the 
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base section is designed for an additional terminal 
interlocking and more particularly plug- in bearing function 
on the power cylinder, which may be relied upon if 
necessary. The attachment element accordingly renders 
possible variable bearing of the power cylinder, same being 
able to be secured selectively by means of a pivotal 
attachment, a flange attachment or a foot attachment and/or 
pivotally borne. For a foot attachment preferably two 
attachment elements are provided, which are attached with a 
space between them and in which the power cylinder is 
secured with the respective attachment arms. The degrees 
of freedom inherently present are suppressed by this paired 
arrangement. Using only one single design of an attachment 
element it is therefore possible to have different types of 
attachment of a power cylinder so that the work necessary 
for manufacture and fitting may be substantially reduced as 
compared with conventional types of attachment. 

[0 009] Features of advantageous further developments of 
the invention will be seen from the dependent claims. 

[0010] Preferably first bearing means are provided on the 
power cylinder preferably in the form of receiving means, 
recesses or blind holes or the like. Second bearing means 
may fit into such first bearing means in a rotatable manner 
and be provided on the free ends of . the attachment arms as 
pins, pegs or trunnions or the like. In a selective manner 
the first bearing means may be formed on the power cylinder 
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also in the form of pins or pegs, whereas the second 
bearing means are formed on the attachment arms of the 
attachment element as receiving means or, respectively, 
recesses. The important point is that the first and second 
bearing means are respectively designed in a complementary 
fashion so that a fixed and/or pivotal bearing of the power 
cylinder is possible. 

[0011] A preferred embodiment is such that the attachment 
arms are secured in a resiliently elastic manner on the 
base region of the attachment element so that the second 
bearing means may be fitted without any trouble by means of 
a detent connection into the first bearing means of the 
power cylinder. After the snapping into position of the 
bearing means the attachment element may be separated from 
the power cylinder again preferably only by thrusting the 
attachment arms apart . 

[0012] By means of the first and second bearing means we 
already have widely applicable possibilities of attachment 
and/or bearing for the power cylinder. In the case of the 
use of one attachment element the power cylinder may be 
pivoted about a pivot axis extending through the bearing 
means. Such a bearing function is equivalent to a so- 
called pivotal bearing of the power cylinder in which the 
power cylinder is able to be pivoted about an axis running 
perpendicularly to the thrust direction of a piston rod of 
the power cylinder. The attachment element is in this case 
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to the side on the power cylinder. If two attachment 
elements are employed then the power cylinder may be 
rigidly mounted by suppression of the degrees of freedom of 
the bearing structure. The attachment elements are in this 
case spaced apart from each other. More particularly, they 
can be able to be attached to opposite end sections of the 
power cylinder. This type of bearing structure corresponds 
to a so-called foot attachment. 

[0013] In accordance with a further design of the 
invention third bearing means are provided on the 
attachment element to fix a free end of the power cylinder 
in position and more especially for the engagement of a 
centering projection of the power cylinder, which is best 
located on a cylinder end cap. On engagement of the 
centering projection in the third bearing means the first 
and the" second bearing means are also simultaneously in 
engagement with one another so that using only a single 
attachment element there is all in all a rigid support or 
bearing for the power cylinder. 

[0014] More especially, it is possible for the third 
bearing means to be iti the form of an opening or centering 
hole or the like, which may be provided for engagement with 
a cylindrically and/or conically designed centering 
projection arranged at an end of the power cylinder. 
Preferably identical centering projections are provided at 
both ends of the power cylinder so that the attachment 
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element may selectively mounted on one of the two sides and 
accordingly can serve as a so-called flange attachment. 
Dependent on the space available for mounting the flange 
attachment can also be provided on both sides so that there 
is a particularly stable anchoring of the power cylinder. 
Owing to the design of the third bearing means in the form 
of a through opening the attachment element can also be 
attached on a front side of the power cylinder, from which 
a sliding piston rod extends. 

[0015] Moreover, in the base region attachment means and 
more particularly through openings, can be provided to 
receive attachment screws. Accordingly the attachment 
element may be secured at any desired position on a 
suitable support structure, for example the frame of a 
machine . 

[-0016] A preferred embodiment of the invention is such 
that the attachment element is integral in structure. It 
may more particularly be manufactured as a stamped and bent 
part starting with metallic flat material, for example 
spring steel. In this case the attachment element may be 
produced using a stamping and bending operation. For the 
production firstly a centering hole is made in the base 
region. Furthermore outlines of the attachment arms may be 
stamped and the attachment arms bent perpendicularly so 
that they are respectively anchored by an angled foot 
region of the attachment element. Such an attachment 
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element may be simply and economically produced. The 
integral design furthermore ensures the necessary stability 
together with relatively small dimensions. The first 
bearing means of the power cylinder may be connected with 
the second bearing means of the attachment element by 
temporary thrusting apart of the resiliently elastic 
attachment arms as a detent connection. 

[0 017] Furthermore support lugs can be provided, using 
which the attachment arms are secured following their 
connection with the power cylinder to prevent their being 
drawn apart. The support lugs are more particularly 
produced by bending to an angle of oppositely placed free 
ends of the base region. They can be thrust against outer 
sides of the attachment arms after the first and the second 
bearing means have snapped into position. Preferably, the 
-support lugs are secured in position, after assembly of the 
attachment elements by means of the attachment means, by 
the latter so that the connection between the power 
cylinder and the attachment element is held against being 
released. 

[0018] A cylinder end cap in accordance with the 
invention of a power cylinder preferably possesses an axial 
through hole, which is prepared selectively for bearing and 
guiding a piston rod of the power cylinder and for 
receiving a closure plug. The axial through hole opens 
into a centering projection on an outer end side of the 
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cylinder end cap. Furthermore on a peripheral face of the 
cylinder end cap, on mutually opposite sides, first bearing 
means are provided. Accordingly the cylinder end cap is 
suitable for connection with an attachment element in 
accordance with the previously described embodiments since 
it is able to be coupled with second and/or third bearing 
means arranged on it. 

[0019] The cylinder end cap may be mounted on either side 
of the cylinder barrel and serves in one form thereof as a 
bearing end cap rendering possible a pressure- tight closure 
and a guide for the piston rod, while in another form it 
serves as a terminal cap arranged on the other end, in the 
case of which the cylindrical axial through hole is closed 
by a cap or, respectively, a plug in a pressure- tight 
fashion. 

[0020] The plug may for example be located in position by 
screwing in or by swaging in the axial through hole. 

[0021] Such a cylinder end cap is, with a slight 
modification of assembly steps, suitable for the one or the 
other purpose and in principle may be interchanged in any 
way desired. 

[0022] In the following preferred embodiments will be 
described with reference to the accompanying drawings in 
detail . 

[0023] Figure 1 is a perspective representation of a 
power cylinder borne at one end by means of an attachment 
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element . 

[0024] Figure 2 shows a possible modification of bearing 
means for the power cylinder. 

[0 025] Figure 3 is a diagrammatic perspective showing of 
an attachment element in accordance with the invention. 

[0026] Figure 4 shows sheet material for the production 
of an attachment element by stamping and bending. 

[0027] Figure 5 shows an attachment element prior to its 
connection with the power cylinder. 

[0028] Figures 6 through 8 show further alternative forms 
of bearing the power cylinder. 

[0 029] Figure 9 shows a diagrammatic longitudinal 
section to indicate the structure of a power cylinder. 

[0030] Figure 1 shows a power cylinder 10 which is borne 
on the peripheral face of a cylinder housing 14 by means of 
an attachment element 12 in accordance with the invention. 

The power cylinder 10 comprises essentially a cylinder 
barrel 16, on whose two ends cylinder end caps, 18 and 20 
respectively, are attached. The cylinder end caps 18 and 
2 0 may for example be attached to the cylinder barrel 16 at 
the ends by screw threads and/or a press fit and/or by 
swaging or crimping. 

[0031] A front cylinder end cap 18 possesses a tubular 
opening 22 for the passage of a piston rod 24 of the power 
cylinder 10 functioning as a single or double acting linear 
drive. In the case of an essentially identically designed 
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rear cylinder end cap 2 0 the opening 2 2 is closed by a 
screwed in or otherwise secured plug 26. On opposite sides 
of the cylindrical peripheral faces of the cylinder end 
caps 18 and 20 the reader will see round receiving means 28 
functioning as first bearing means 27, into which 
corresponding fitting trunnions 30 may fit in a rotatable 
manner and which are arranged on attachment arms 3 2 
functioning as second bearing means 29. The attachment 
arms 32 are arranged on a base plate 34 defining a base 
region 33, of the attachment element 12 and are 
perpendicular to same and parallel to one another. 

[0032] Furthermore on the cylinder end caps 18 and 2 0 
there are fluid connections or ports 3 6 for the action of a 
fluid pressure medium. The front and rear cylinder end 
caps 18 and 2 0 are essentially the same in structure and 
may be exchanged with slight modifications . A detailed 
representation of the structure of the power cylinder 10 
will be explained with reference to the longitudinal 
section in figure 9. 

[0033] The representation of figure 1 shows a single 
ended bearing means for the front cylinder end cap 18 using 
an attachment element 12, something which provides a 
pivotal mounting of the power cylinder 10. The power 
cylinder 10 can be pivoted at the trunnions 3 0 of the 
attachment element 12 in relation to the laterally arranged 
attachment element 12, something which is indicated by the 
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arrow at the rear cylinder end cap 20. The attachment 
element 12 itself with its base plate 34 can be screwed by 
means of its base plate 34 at some suitable installation 
position to a suitable support structure 35. For this 
purpose two attachment holes 46, functioning as attachment 
means 45, are provided, through which respective hex screws 
38 in accordance with the illustrated design. 

[0034] Figure 2 shows an alternative possibility of 
attachment for the power cylinder. In this case the 
attachment element 12 is turned through 9 0 degrees in 
relation to the arrangement of figure 1 so that the base 
plate 34 partially covers an end face 40 (see figure 1) of 
the front cylinder end cap 18. In the middle of the base 
plate 34 of the attachment element 12 a centering hole 42, 
functioning as a third bearing means 41, is provided whose 
diameter is such that a centering projection 44 of the end 
face 4 0 of the front cylinder end cap 18 may be inserted 
into it in an interlocking manner. The attachment element 
12 is accordingly seated with an axial orientation on the 
power cylinder 10 and is secured by the additional bearing 
means on the power cylinder 10 without being able to be 
turned . 

[0035] The centering projections 44 on the front and on 
the rear cylinder end cap 18 and 2 0 each have the same 
outer diameter so that the attachment element 12 may be 
mounted as may be desired on the front and/or on the rear 
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cylinder end cap 18 and 2 0 for flange mounting (see figure 
7) . The length of the attachment arms 3 2 and the distance 
of the trunnions 3 0 from the base plate 34 are to be of 
such a size that the base plate 34 may engage the end face 
40 of the cylinder end cap 18 or respectively 20 free of 
play, while the centering projection 44 fits into the 
centering hole 42 substantially free of play too. 

[0036] Figure 3 shows the attachment element 12 in a 
perspective representation. The attachment element 12 is 
preferably manufactured of stamped and bent steel sheet, 
spring steel or the like. The base plate 34 with the 
centering hole 42 arranged in the middle thereof possesses 
an elongated rectangular form. Adjacent to the two narrow 
sides attachment holes 46 are provided for the insertion of 
screws 38. Between the centering hole 42 and the 
attachment holes 4 6 a respective attachment arm extends 
perpendicularly from the base plate 34 in an outward 
direction so that the two attachment arms are parallel and 
are opposite to each other. At the opposite inner sides of 
the attachment arms 3 2 there are the trunnions 3 0 arranged 
thereon, which may be inserted in the corresponding 
receiving means 28 on the cylinder end caps 18 and 20 in 
order to provide a movable or fixed bearing function for 
the power cylinder 10 at one or two attachment elements 12 . 

[0037] The attachment arms 32 are additionally stiffened 
respectively by a support lug 48, whose function will be 
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described in more detail with reference to figures 4 and 5 . 

[0038] Figure 4 shows a rectangular sheet metal element 
50, which for example may consist of a strip of spring 
steel. It has a centering hole 42 stamped in it. 

[0039] Furthermore an interrupted line will be seen, 
which represents a stamping line 52 constituting the 
outline of the attachment arm 32, which is to be bent 
upward. The bending lines 54 are represented in the form 
of thicker interrupted lines. A first bending line 54 
constitutes a connection region between a foot region of 
the attachment arm 3 2 and the base plate 34 of the 
attachment element 12 . Following perpendicular bending of 
the attachment arm 32 in the arrowed direction an end 
section 56 of the sheet metal 50 is bent to thus constitute 
a support lug 4 8 for the attachment arms 3 2 arranged 
resilient ly on the base plate 34 

[0040] The fitting of the attachment element 12 on the 
front or rear cylinder end cap 18 or, respectively, 20 is 
performed by thrusting the resilient attachment arms 28 
until their trunnions 3 0 snap into the corresponding 
receiving means 2 8 on the cylinder peripheral faces of the 
cylinder end caps 18 and, respectively, 20. The attachment 
element 12 is then shifted into the respectively desired 
position. This may be a pivotal position in accordance 
with figure 1 or a flange attachment in accordance with 
figure 2. Then the end sections 56 are so bent with the 
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already bent support lugs 4 8 in accordance with figure 5 
toward the attachment arms so that the support lugs 4 8 
engage their outer sides, with which they are flush, facing 
away from the each other so that a bending apart of the 
attachment arms is prevented. The attachment element 12 is 
in this manner permanently connected with the power 
cylinder 10. Then the screws 38 may be inserted through 
the attachment holes 12 at a desired position and 
tightened. It is only when the screws 3 8 are tightened 
that the end sections are so fixed in position that the 
support lugs 48 are thrust against the outer sides of the 
attachment arms 32 and prevent same from being bent apart. 

[0041] Figures 6 through 8 show alternative possibilities 
of attachment for the power cylinder 10 with at least one 
or, respectively, two attachment elements 12 in accordance 
with the invention. 

[0042] Thus figure 6 shows a pivotal attachment 
arrangement in accordance with figure 1 but with the 
difference that in this case the power cylinder 10 is 
attachment by means of its rear cylinder end cap 2 0 in a 
pivotal fashion on the attachment element 12 . In the case 
of this design of the pivotal attachment the front end of 
the power cylinder 10 together with the protruding piston 
rod 24 is able to be turned in the arrowed direction about 
the bearing receiving means of the attachment element 12. 

[0043] In turn figure 7 shows a non-pivotal rigid flange 
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attachment in accordance with figure 2, in which case the 
attachment element 12 is arranged in an axial extension of 
the rear cylinder end cap 2 0 so that the centering 
projection 44 together with the plug 26 inserted into it 
snaps into the attachment hole 46 in the attachment element 
12. In this case the power cylinder 10 can not pivot, as 
is also the case with the flange attachment in accordance 
with figure 2 . 

[0044] Figure 8 furthermore shows a so-called foot 
attachment or mounting for the power cylinder with two 
attachment elements 12 arranged respectively on the front 
and on the rear cylinder end cap 18 and 20. The attachment 
is in accordance with that illustrated in figures 1 and 6 
with the difference that- in this case pivoting of the power 
cylinder is prevented by a second attachment element 12. 
As an alternative to this a design would be possible in 
which the front cylinder end' cap 18 is held by means of the 
attachment element 12 in accordance with figure 8, whereas 
the rear cylinder end cap 2 0 has a flange attachment 
according to figure 7, or vice versa. 

[0045] Finally figure 9 is a diagrammatic longitudinal 
section of the structure of the cylinder housing 14. The 
cylinder housing 14 is formed by the tubular cylinder 
barrel 16 and also by the cylinder end caps 18 and 2 0 
terminally connected with it. The two cylinder end caps 18 
and 20 are essentially identical in form and are able to be 
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interchanged with slight modifications. The rear cylinder 
end cap 20 is sealed in pressure- tight manner at the end of 
a through hole 58 by means of a plug 26, which is for 
example screwed, press-fitted, crimped or held in the 
through hole 58 in some other way. The plug 2 6 is inserted 
into a centering projection 44 corresponding to the 
centering projection 44 of the front cylinder end cap 18. 
The through hole 58 in the front cylinder end cap 18 is 
open to receive a piston rod 24 which can slide in it. In 
the vicinity of the opening a guide bushing 6 0 is provided 
to axially and radially bear the piston rod 24 so that it 
runs freely. 

[0046] A pressure space 62 within the cylinder housing 14 
may be put under hydraulic or pneumatic pressure by means 
of the fluid ports 36 so that a linear movement of the 
piston rod -24 may be caused." Furthermore a seal and" "a 
stripper 64 will be seen on the centering projection 44 of 
the front cylinder end cap 18 so that the pressure space 62 
is sealed off from the outside. Externally on the 
peripheral faces of the cylinder end caps 18 and 20 the 
first bearing means 27 are provided to cooperate with 
corresponding second bearing means 2 9 on the attachment 
arms 3 2 of the attachment element 12 to provide a detent 
connection or catch. From figure 9 it will be seen that 
the substantially identical cylinder end caps 18 and 20 
render possible a universal bearing function for the power 
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cylinder 10 using only one type of attachment elements 12. 

[0047] The attachment elements 12 in accordance with the 
invention are suited for a universal bearing function for a 
power cylinder in accordance with figures 1, 2 and 6 
through 8 . 
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